Immunomodulatory activity of enzymatically synthesized glycogen and its digested metabolite in a co-culture system consisting of differentiated Caco-2 cells and RAW264.7 macrophages.
Previously, we developed enzymatically synthesized glycogen (ESG) from starch, and showed its immunomodulatory and dietary fiber-like activities. In this study, we investigated the metabolism of ESG and its immunomodulatory activity using differentiated Caco-2 cells as a model of the intestinal barrier. In a co-culture system consisting of differentiated Caco-2 cells and RAW264.7 macrophages, mRNA expression of IL-6, IL-8, IL-1β and BAFF cytokines was up-regulated in Caco-2 cells and IL-8 production in basolateral medium was induced after 24 h apical treatment with 5 mg ml(-1) of ESG. The mRNA level of iNOS was also up-regulated in RAW264.7 macrophages. After characterization of the binding of anti-glycogen monoclonal antibodies (IV58B6 and ESG1A9) to ESG and its digested metabolite resistant glycogen (RG), an enzyme-linked immunosorbent assay (ELISA) system was developed to quantify ESG and RG. Using this system, we investigated the metabolism of ESG in differentiated Caco-2 cells. When ESG (7000 kDa, 5 mg ml(-1)) was added to the apical side of Caco-2 monolayers, ESG disappeared and RG (about 3000 kDa, 3.5 mg ml(-1)) appeared in the apical solution during a 24 h incubation. Neither ESG nor RG was detected in the basolateral solution. In addition, both ESG and RG were bound to TLR2 in Caco-2 cells. In conclusion, we suggest that ESG is metabolized to a RG-like structure in the intestine, and this metabolite activates the immune system via stimulation of the intestinal epithelium, although neither ESG nor its metabolite could permeate the intestinal cells under our experimental conditions. These results provide evidence for the beneficial function of ESG as a food ingredient.